Cytotoxicity was assessed using Annexin V flow cytometric analysis, trypan blue exclusion and clonogenic assays. Genotoxicity in the form of DNA strand breaks was quantified using the neutral comet assay and γ-H2AX immunostaining.
cell viability and clonogenic survival, along with increased rates of apoptosis and necrosis, regardless of e-cigarette vapour nicotine content. They also exhibited significantly increased comet tail length and accumulation of γ-H2AX foci, demonstrating increased DNA strand breaks.
Conclusions
In conclusion, our study strongly suggests that electronic cigarettes are not as safe as their marketing makes them appear to the public. Our in vitro experiments employing two brands of e-cigs show that at biologically relevant doses, vapourised e-cig liquids induce increased DNA strand breaks and cell death, and decreased clono-genic survival in both normal epithelial and HNSCC cell lines independently of nicotine content. Further research is needed to definitively determine the long-term effects of e-cig usage, as well as whether the DNA damage shown in our study as a result of e-cig exposure will lead to mutations that ultimately result in cancer. 4 It has caused much controversy beyond the realms of dental research. Press releases quote the senior author saying 'based on the evidence to date, I believe that (e-cigarettes) are no better than smoking regular cigarettes'. 5 Articles in the UK national press have commented on this publication, 6 including critical articles dismayed at the misleading nature of the paper and press releases. 7 This commentary aims to critically review the science of the and that this in vitro experiment has shown e-cigarette vapour to be cytotoxic to epithelial cell lines, with DNA damage occurring.
A critical factor that is omitted from the results, discussions and conclusions (as well as the majority of the resulting press attention)
is that the authors were unable to complete the tests on the cells exposed to cigarette smoke due to its high toxicity. Reference is only made to this briefly within the methods section where the authors describe only being able to expose cells for 24 hours due to the level of toxicity. In comparison, the cells exposed to e-cigarette vapour were cultured for up to eight weeks, with the media (containing the relevant e-cigarette vapour extract) refreshed every three days. It is surprising that the comparison to cigarette smoke is omitted within the discussion and conclusions of this paper given the statements about smoking made within the paper itself (introduction) and resulting press releases. Indeed, since 99.5% of e-cigarette users in the UK are smokers or ex-smokers 12 the comparison to cigarette smoke is highly relevant.
In summary, this paper provides useful information that e-cigarette vapour is not inert and exposure can lead to cytotoxic and DNA damaging effects in vitro. The authors rightly conclude that further research is needed within this area. However, the authors fail to make the relevant comparisons to cigarette smoke. An alternative conclusion from the results of this study is that epithelial cells can survive in e-cigarette vapour extract for eight weeks but only 24 hours when exposed to cigarette smoke extract.
These results feed into the body of evidence that e-cigarettes are less damaging than cigarette smoke, although not risk free, and continue to support statements such as those from Public Health
England that 'e-cigarettes are around 95% less harmful than smoking'. 3 Clearly this is an emotive, political and controversial 
